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Abstract 
 
Protection motivation theory (PMT) has been 
widely used as a theory to explain users’ adoption of 
health information technologies. Prior studies based 
on PMT tend to treat it as a variance model and 
explain the parallel and independent effects of its 
constructs. This theorization neglects the original 
insights about the sequence of decision making and the 
interdependencies between PMT constructs. To 
address both of these two issues, this study proposes 
and tests a configurational protection motivation 
theory (CPMT). Specifically, different configurations 
are identified to reflect the potential sequential effects, 
substitutive effects, and complementary effects. A 
survey of 204 mobile health service users in China is 
conducted to test CPMT and the data analysis results 
confirm the theoretical expectations. This study can 
contribute to protection motivation theory and e-health 
research and suggest practitioners to think in a holistic 
way during service promotion.  
 
 
1. Introduction 
 
Information technologies, specifically e-health 
technologies, have enabled individuals to better 
manage their health conditions through a variety of 
health-related information services including health 
consulting, health knowledge learning, health status 
monitoring and maintenance [1, 2]. Despite the 
advantages of e-health technologies, individuals may 
still resist to adopt them for some reasons, especially 
for those populations with low abilities and 
innovativeness, e.g., elderly [3, 4]. Therefore, a 
substantial amount of research has engaged in 
investigating the factors that influence users’ adoption 
or use of e-health technologies [5]. 
Among the various theories used in prior studies, 
protection motivation theory (PMT) is the most widely 
used one. PMT originates from the traditional research 
on fear appeals and proposes that individuals tend to 
protect themselves when encountering threats [6]. It is 
used to explain general health behaviors because health 
behaviors can be regarded as a solution to cope with 
the threats of illness [7, 8]. Similarly, regarding the 
adoption of e-health technologies as an approach to 
remove illness concerns, PMT provides a solid 
framework to analyze the factors influencing e-health 
adoption behaviors [3].   
PMT states that individuals’ protection motivations 
are determined by two types of cognitive appraisals: 
threat appraisals and coping appraisals [6]. Threat 
appraisals, as primary appraisals, evaluate the severity 
of the threatening situation (e.g., perceived severity) 
and the possibility of the occurrence of the threatening 
situation (e.g., perceived vulnerability). Coping 
appraisals, as secondary appraisals, assess the issues 
relevant to the adaptive responses including response 
efficacy (which refers to the effectiveness of the 
recommended behavior), self-efficacy (which refers to 
individual ability to enact the recommended behavior), 
and response costs (which refer to costs associated 
with the recommended behavior).  
Prior studies based on PMT treat it as a variance 
model and propose the parallel and independent effects 
of PMT factors. However, one theoretical foundation 
of PMT, transaction-based model of stress or coping 
theory [9], postulates that there is sequence of 
decision-making from the primary appraisals to the 
secondary appraisals (e.g., sequential other than 
parallel effects), and primary and secondary appraisals 
should be considered as interdependent processes (e.g., 
interdependent other than independent effects). 
Ignorance of the sequential and interdependent effects 
provides partial explanations for the inconsistent 
findings revealed in prior studies. For example, 
perceived severity and perceived vulnerability have 
been found to be significant in some studies but 
insignificant in other studies [5]. The impacts of 
response costs are also found to be significant in some 
studies [10] while insignificant in other studies [11].  
The inconsistent findings have the following 
theoretical implications. First, coping factors may be 
not considered by users when threats are not perceived, 
which suggests there is a sequence of decision making, 
i.e., threat appraisals precede coping appraisals. Taking 
the decision-making sequence in the theorization can 
well explain why coping appraisals may have no 
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impact on adoption intention [5]. Second, there may be 
multiple solutions such that the required causal 
conditions in certain solution can substitute those 
conditions in other solutions, i.e., substitution effects. 
Considering the multiple solutions provides another 
theoretical angle to understand the diversity of the 
empirical findings [12]. Third, threat appraisals and 
coping appraisals may affect users’ e-health adoption 
jointly rather than independently such that one factor 
can exert its impacts only when other factors satisfy 
certain conditions, i.e., complementary effects. 
Recognizing the universal interdependencies between 
constructs can provide a holistic view about the 
complex phenomenon [12].  
The inability of the variance model of PMT in 
dealing with the sequential and interdependent effects 
calls for a paradigm shift from the variance model to 
the configurational model of PMT. Configurational 
perspective regards outcomes as the results of the 
configurations of a variety of causal conditions or 
elements [12]. It can address the sequential issue by 
treating threat appraisals as the pre-conditions for 
coping appraisals to work, such that when threat 
appraisals are absent, whether there are coping 
appraisals does not matter. It can address the 
interdependent issue by considering e-health adoption 
as the joint results of all the PMT factors such that 
these factors interdependently rather than 
independently exert their impacts. Further, based on 
the principle of equifinality, configurational 
perspective also suggests there should be multiple 
solutions which can lead to the same outcome [12]. 
Given the match between the configurational 
perspective and the research gaps in variance-based 
PMT, this study tries to propose a configurational 
protection motivation theory (CPMT) to advance the 
theoretical understanding on PMT. Specifically, CPMT 
will extend PMT by shedding light on the sequential 
effects, substitution effects, and complementary effects 
of PMT factors.  
 
2. Theoretical background 
 
2.1. Protection motivation theory (PMT) 
 
PMT can be regarded as a theory based on the 
coping theory [9] and expectancy-value theory [13]. 
According to coping theory, the key statements of 
PMT classify two types of cognitive appraisals: threat 
appraisals and coping appraisals [6]. According to 
PMT, when encountering a threat, individuals will 
firstly evaluate the extent to which the threat is (i.e., 
threat appraisals) and then evaluate the extent to which 
the recommended behavior (e.g., e-health adoption) 
can cope with the threat (i.e., coping appraisals). 
Specifically, threat appraisals consist of perceived 
severity and perceived vulnerability according to 
expectancy – value theory, where perceived severity 
captures the losses (value) caused by not adopting the 
recommended behavior while perceived vulnerability 
reflects the possibility (expectancy) that individuals 
experience harm. Coping appraisals consist of response 
efficacy, self-efficacy and response costs. Specifically, 
response efficacy refers to the extent to which adopting 
the recommended behavior can avoid the potential 
harm; self-efficacy, adopting from the social cognitive 
theory [14], refers to the degree to which individuals 
have the abilities to enact the recommended behavior; 
response costs refer to the costs associated with the 
recommended behavior. Although rewards for not 
adopting the recommended behavior are included in 
the revised version of PMT [15], the most widely used 
five factors are perceived severity, perceived 
vulnerability, response efficacy, self-efficacy, and 
response costs. According to the variance perspective 
of PMT, two factors related to threat appraisals (e.g., 
perceived severity and perceived vulnerability) and 
two factors associated with coping appraisals (e.g., 
response efficacy and self efficacy) are proposed to 
positively affect protection motivation while response 
costs are proposed to negatively influence protection 
motivation.   
In information systems (IS) research, PMT has 
been widely used in two major research areas: e-health 
[5] and IS security [16]. In e-health research, adoption 
of e-health technologies is regarded as a protection 
behavior, so threat appraisals are related to the threats 
of disease for not adopting e-health technologies and 
coping appraisals are about benefits and costs for 
adopting e-health technologies and users’ abilities to 
adopt these technologies [3]. In IS security research, IS 
security behaviors are regarded as a protection 
behavior, and threat appraisals are about the threats 
induced by those behaviors violating security policies 
while coping appraisals are relevant to the 
consequences of IS security behaviors [17, 18]. Despite 
the differences in e-health and IS security behaviors, 
the underlying mechanisms to explain these two types 
of behavior in terms of PMT are quite similar. 
However, prior studies on PMT reveal inconsistent 
findings about the impacts of PMT factors. As shown 
in the meta-analysis of the e-health literature [5] and IS 
security literature [16], PMT factors are found to have 
significant effects in certain studies while insignificant 
effects in other studies. Specifically, Boss et al. [19] 
found the significant effect of only perceived severity 
while other PMT factors had insignificant effects; 
Johnston et al. [20] found that only perceived 
vulnerability had significant effects on protective 
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intention while other PMT factors did not; Menard et al. 
[21] only confirmed the significant relationship 
between response efficacy and behavioral intention; 
self efficacy and response costs were also found to be 
significant in certain studies [22]. 
There are two possible explanations for the 
inconsistent findings. First, it is not so necessary to 
have all the PMT factors satisfy the requirements such 
that it is possible that users still would like to enact 
protective behaviors even if certain criteria are not met. 
This possible explanation leads to potential multiple 
solutions rather than a single solution for individuals’ 
decision-making on protective behaviors. For example, 
perceived severity may in some extent substitute the 
role of perceived vulnerability, such that the existence 
of only one of the two factors (e.g., perceived severity 
and perceived vulnerability) is adequate to trigger fear 
(i.e., substitution effect). Second, PMT factors may 
function interdependently rather than independently, 
which calls for understanding the impacts of a certain 
PMT factors by simultaneously considering the 
conditions of other PMT factors. Specifically, coping 
appraisals may become not so important when 
perceived threat is low because the decision sequence 
of threat appraisals and coping appraisals (e.g., 
sequential effect). Individuals may still tend to engage 
in protective behaviors even if response costs are high 
given that response efficacy is high enough to surpass 
response costs (e.g., complementary effect). The 
inability of variance model to deal with the issues of 
multiple solutions and multiple interdependencies calls 
for understanding PMT from a new theoretical 
perspective – configurational perspective. 
 
2.2. Configurational perspective 
 
Unlike the variance perspective of theory building 
which is based on co-variances between different 
factors, the configurational perspective interprets 
cause-effect relationships based on typologies [12]. 
Typologies have advantages in theory building because 
of their abilities to deal with multidimensional and 
complex research problems in a holistic view. Table 1 
summarizes the key distinctions between variance and 
configurational perspectives of theory building from 
three aspects: complexity, equifinality, and asymmetry. 
 
Table 1. Variance vs. configurational perspectives 
 Variance 
perspective 
Configurational 
perspective 
Complexity Partial view Holistic view 
Equifinality Single solution Multiple solutions 
Asymmetry Symmetric Asymmetric 
 
As to complexity, variance perspective may focus 
on the independent effects of different factors. 
Although variance perspective also can deal with the 
interdependencies between limited factors through 
moderation effects, it may only capture the 
interdependencies between two (two-way interaction) 
or three (three-way interaction) factors. It is difficult 
for variance models to theorize and test the 
interdependencies between more than three factors [12]. 
The independent effects or limited interdependent 
effects revealed by variance models provide only a 
partial view of the whole picture. In contrast, 
configurational perspective considers outcomes as the 
results of the configurations of a variety of causal 
conditions and stresses on the joint effects of these 
causal conditions. The key assumption of the 
configurational perspective relies on that each causal 
condition cannot lead to the outcome separately and 
the existence of other causal conditions gives meanings 
to the focal causal condition [12]. Therefore, 
configurational perspective views the phenomenon in a 
holistic way. 
As to equifinality, variance perspective holds that 
there is only one solution for a research model such 
that one independent variable may have significant or 
insignificant effects on dependent variables but not the 
both. The variance model provides consistent practical 
suggestions for handling the independent variables, i.e., 
enhancing the variable if it has a positive influence but 
reducing it if it has a negative influence. However, 
configurational perspective regards that there are 
multiple solutions which can reach the same outcome 
(i.e., equifinality) [12]. Thus, it is possible that one 
causal condition is present in one configuration while 
absent in another configuration. Not the presence or 
absence of one single condition matters but the 
configurations of a set of conditions matter. 
As to causal asymmetry, variance perspective 
believes that the underlying mechanisms to explain the 
impacts of independent variables on dependent 
variables are symmetric. Specifically, if one 
independent variable is proposed to positively affect a 
dependent variable, it assumes that: the higher the 
independent variable, the higher the dependent variable; 
the lower the independent variable, the lower the 
dependent variable. The causes for high or low 
outcome variables are consistent. However, 
configurational perspective postulates that the causes 
leading to high outcomes are quite different from those 
leading to low outcomes [12]. High and low outcomes 
can be obtained based on different configurations of 
causal conditions, so the underlying mechanisms are 
asymmetric rather than symmetric. This suggests that 
users may adopt or dis-adopt a technology for different 
reasons. 
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Due to the advantages in dealing with complex and 
asymmetric mechanisms, configurational perspective 
has become an important angel to rethink about IS 
research. For example, El Sawy et al. [23] firstly 
suggest to view digital ecodynamics from a 
configurational perspective. From this perspective, 
Park et al. [24] empirically analyze the impacts of 
business intelligence and communication technologies 
on organizational agility. Within our research context, 
regarding the theoretical tension to address the issues 
of multiple solutions and interdependencies between 
PMT factors, this study tries to propose CPMT which 
will analyze the sequential effects, substitutive effects, 
and complementary effects that are not well understood 
based on the variance model of PMT. 
 
3. Hypothesis development 
 
3.1. Sequential effect 
 
PMT suggests that threat appraisals are primary 
appraisals while coping appraisals are secondary 
appraisals [6]. According to coping theory, there 
should be a decision sequence for these two types of 
cognitive appraisals, such that threat appraisals precede 
coping appraisals [9]. To capture the sequence of 
decision-making, we propose that protective 
motivation is driven by a two-stage decision-making 
process [25]. Figure 1 shows the decision tree for 
protective behaviors.  
 
Figure 1. Decision tree for protective behaviors 
 
Specifically, users will firstly evaluate the severity 
and vulnerability of suffering the health-related 
problems and decide to dis-adopt the e-health 
technology when perceived severity and perceived 
vulnerability are low, because it is not so necessary to 
adopt the e-health technology (i.e., lack of need). 
When users regard the severity or vulnerability as high, 
their fear will be triggered and they will be motivated 
to make coping appraisals [25]. When users believe 
that adopting the e-health technology can well solve 
the problems, with acceptable costs and they have the 
abilities to use the technology, they will decide to 
adopt the technology. In contrast, they will dis-adopt 
the technology when coping appraisals are not satisfied. 
The sequential decision-making process of 
protective motivation has two theoretical implications. 
First, threat appraisals and coping appraisals are 
interdependent. Cismaru et al. [26] summarize the 
potential interaction effects among threat appraisals 
and coping appraisals found in prior studies including 
the interaction effects between perceived vulnerability 
and response efficacy, between perceived vulnerability 
and self-efficacy, and between perceived severity and 
response efficacy. Liang et al. also proposes [25] and 
empirically confirms [27] the interaction effect 
between perceived threat and perceived avoidability. 
Second, threat appraisals have priority over coping 
appraisals [18]. That means that when threat appraisals 
are low, users will decide to dis-adopt the technology 
regardless whether coping appraisals are high or low. 
Therefore, the configurations for adoption and dis-
adoption should be different. Users may adopt the 
technology when both threat appraisals and coping 
appraisals are high but dis-adopt it as long as one of the 
two appraisals is low. Therefore, we propose the 
hypothesis related to the sequential effect as follows: 
  H1 (sequential effect hypothesis): Adoption can 
be caused by the configurations with the presence of 
both threat appraisals and coping appraisals; Dis-
adoption can be caused by the configurations with the 
absence of threat appraisals, or with the presence of 
threat appraisals but the absence of coping appraisals. 
 
3.2. Substitutive effect 
 
According to the principle of equifinality or neutral 
permutation, configurational models can provide 
multiple solutions leading to outcomes while not all the 
causal conditions are required for all the solutions. If 
there are two configurations sharing the same causal 
conditions A (A can be one causal condition or a set of 
causal conditions), one configuration with a set of 
causal conditions B besides A and the other 
configuration with a set of causal conditions C besides 
A, then B and C can be regarded as substitutive 
conditions [12]. It means that B and C play similar 
roles. 
In CPMT, we focus on the substitutive effect 
between perceived severity and perceived vulnerability. 
To trigger fear, it is not so necessary to have both high 
perceived severity and perceived vulnerability, 
although the fear should be highest when both 
perceived severity and vulnerability are high. Fear may 
be triggered when only one of the two threat appraisals 
Threat 
Appraisal 
Coping 
Appraisal 
Dis-adopt Dis-adopt Adopt 
Low 
High 
Low High 
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(e.g., perceived severity and perceived vulnerability) is 
high enough. It is to say the effect of perceived severity 
may be partially substituted by perceived vulnerability, 
vice versa. In prior studies, Das et al. [28] and 
Pechmann et al. [29] have found that perceived 
severity has a stronger impact on intention when 
perceived vulnerability is low, providing supports to 
the potential substitutive effect between perceived 
severity and perceived vulnerability. Therefore, CPMT 
proposes that there may be two configurations: one 
configuration with only the presence of perceived 
severity and the other with only the presence of 
perceived vulnerability. That is: 
 
H2 (substitutive effect hypothesis): As to the 
configurations for adoption, at least one condition of 
threat appraisals (e.g., perceived vulnerability and 
perceived severity) should be present. 
 
3.3. Complementary effect 
 
Unlike variance model of PMT which asks for 
satisfying all the requirements (e.g., high perceived 
severity, perceived vulnerability, response efficacy, 
and self-efficacy and low response costs), CPMT 
suggests that some causal conditions may be not as 
expected if there are other causal conditions which can 
compensate the negative consequences. For example, 
users may still adopt the e-health technology even 
when responses costs are high or when self-efficacy is 
low. CPMT proposes the complementary effects 
between PMT factors to address these unexpected 
results. 
Specifically, when making decision about whether 
to adopt the e-health technology, users rely on the 
tradeoff between the benefits and the costs induced by 
technology adoption rather than solely benefits or costs. 
The tradeoff process indicates the interdependence 
between benefits and costs. Thus, users may still enact 
adoption behavior when response costs are high if 
response efficacy is high enough such that response 
efficacy exceed response costs making the adoption 
behavior to be worthy (e.g., the complementary effect 
between response efficacy and response costs). This 
complementary effect can be supported by empirical 
evidences from Krishnamurthy et al. [30]. 
Another complementary effect is related to the 
interdependence between response efficacy and self-
efficacy. Self-efficacy may be not a necessary 
condition for technology adoption if the technology is 
regarded to be very useful. Users may solve the 
problem of self-inefficacy through learning or indirect 
use which refers to that designated users may not 
interact directly with the technology but receive and 
use the information produced by the technology via 
intermediary users  [31, 32]. It is common that elderly 
users may ask their adult children who are familiar 
with information technologies to use e-health 
technologies on behalf of them. Thus, users may still 
adopt the e-health technology even if the self-efficacy 
is low because of the complementary effect between 
response efficacy and self-efficacy. Therefore, we 
propose that:   
 
H3 (complementary effect hypothesis): As to the 
configurations for adoption, response costs can be 
present when response efficacy is present; self-efficacy 
can be absent when response efficacy is present. 
 
4. Research method 
 
4.1. Research setting 
 
A field survey in North China was conducted to test 
the proposed hypotheses. We collaborated with one of 
the biggest companies which provided mobile health 
services for the elderly. The mobile health services 
were provided by the target company in collaboration 
with the local government. These services included 
consulting and assistance center, customized terminal 
and remote positioning services. When conducting the 
survey, the mobile health services was just released to 
the market. Respondents of the survey were recruited 
from the potential consumers during the service 
promotion process.  
 
4.2. Measures 
 
The measures for all the PMT factors were adapted 
from prior studies (see Appendix). Specifically, 
intention to adopt, perceived severity, perceived 
vulnerability, response efficacy and self-efficacy were 
measured with the items adapted from Johnston and 
Warkentin [18] and adjusted to align with research 
context of mobile health services. Response costs were 
measured with the items adapted from Lee and Larsen 
[33]. Seven-point Likert scales were used for all items. 
The items were translated into Chinese through a back-
translation approach [34]. 
 
4.3. Data collection procedure 
 
The target company helped to collect the data 
through community service centers which had good 
relationships with the target company. The respondents 
were recruited when the company provided routine 
training for its customers. During the training, the 
company firstly introduced the functions of the mobile 
health services and then potential customers were 
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asked to participate in the survey voluntarily. To 
encourage participation, some daily necessities (e.g., 
eggs) were provided as the incentives because these 
incentives were consistent with their needs. 
After removing the incomplete cases and outliers, 
204 valid responses were obtained. Among these 
subjects, female subjects occupy 46.6%, and over 80% 
of the subjects are over 40 years of age. The education 
level for 52.9% of the subjects is high school or below; 
approximately 51.5% have fewer than two years of 
computer experience, and about 70% of subjects have 
more than two years of mobile device usage experience. 
 
5. Data analysis 
 
Partial Least Squares (PLS), specifically SmartPLS, 
was used to evaluate the measurement model while 
fuzzy-set qualitative comparative analysis (fsQCA) 
was used to test the hypotheses. As a structural 
equation modeling technique, PLS can provide a 
systematic estimation of the loadings of the indicators 
on constructs. Compared with covariance-based 
techniques, PLS is more suitable for relatively small 
samples [35]. QCA has been widely used to identify 
the configurations of causal conditions, and fsQCA 
specifically can deal with the continuous variables [36]. 
 
5.1. Measurement model 
 
Measurement model can be evaluated by checking 
the reliability and validity of the constructs. Reliability 
can be assessed according to the values of composite 
reliability (CR) and average variance extracted (AVE), 
where the threshold values for CR and AVE are 0.7 
and 0.5 respectively [37, 38]. As shown in Table 2, the 
CRs for all the constructs were greater than 0.8 and the 
AVEs for all the constructs were greater than 0.5, 
indicating that these constructs were with good 
reliabilities. 
Validity includes convergent validity and 
discriminant validity. Convergent validity is assessed 
through the item loadings on the respective constructs 
such that the higher the loading, the better the 
convergent validity [39, 40]. As shown in Table 2, the 
item loadings for all the constructs were above 0.7, 
suggesting that these constructs had good convergent 
validities. Discriminant validity can be assessed by 
checking whether all the correlations relevant to one 
construct are smaller than the square root of its AVE 
[37]. As shown in Table 2, the square roots of AVEs 
were higher than the correlations, suggesting good 
discriminant validities of these constructs. 
 
5.2. Hypothesis testing 
 
After the measurement model was ensured, the 
items of each construct were packaged into one value 
using their mean value. The raw continuous values 
were further transformed into membership scores 
according to the calibration process. Based on the 
membership scores, a truth table was generated and 
refined by setting frequency cutoff and consistency 
cutoff. Finally, the complex solution, parsimonious 
solution, and intermediate solution were reported based 
on counterfactual analysis (see more technical details 
in Ragin [36]). In terms of these solutions, the 
configurations for adoption and dis-adoption were 
identified as shown in Table 3 and Table 4. Black 
circles (“●”) indicated the presence of a condition, 
while circles with a cross-out (“ ”) indicated the 
absence of a condition. Core conditions were captured 
through large circles, while peripheral conditions were 
reflected through small circles.  
Specifically, there were four configurations or 
solutions for adoption. All these four solutions asked 
for the co-presence of threat appraisals and coping 
appraisals. For threat appraisals, at least perceived 
vulnerability or perceived severity should be present 
(see the later discussion on substitutive effect). For 
coping appraisals, response efficacy should be present 
while response costs or self-efficacy might be present 
or absent (see the later discussion on complementary 
effect). In contrast, there were six solutions for dis-
adoption. Among these six solutions, both perceived 
vulnerability and perceived severity were absent in the 
first three solutions. Although either perceived 
vulnerability or perceived severity was present in the 
last three solutions, response efficacy was absent. 
These results confirmed the theoretical expectations 
about the sequential effect, e.g., adoption was caused 
by the co-presence of threat and coping appraisals 
while dis-adoption was caused by the absence of either 
threat or coping appraisals. Thus, H1 was supported. 
Solution 3 and solution 4 for adoption provided 
empirical support for the hypothesis on substitutive 
effect (i.e., H2). Specifically, solution 3 showed that 
adoption could be caused when only perceived 
vulnerability was present, while solution 4 reflected 
that adoption could be caused when only perceived 
severity was present. 
Solution 1 for adoption showed that when response 
efficacy was present, whether there was self-efficacy 
did not matter. This suggested that users might adopt 
the technology even when self-efficacy was absent if 
response efficacy was high enough, confirming the 
complementary effect between response efficacy and 
self-efficacy. Solution 2 for adoption showed that 
when response efficacy was present, whether there 
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were response costs did not matter, indicating that 
users might adopt the technology even when response  
 
 
Table 2. Correlation, reliability and validity 
  Mean SD AVE CR Loading AI PS PV RC RESP SEFC 
AI 3.77 0.75 0.76  0.90  [0.77, 0.91] 0.86            
PS 4.21 0.70 0.72  0.89  [0.82, 0.89] 0.26  0.85          
PV 3.74 0.92 0.73 0.89  [0.84, 0.86] 0.36  0.59  0.85        
RC 2.72 0.78 0.59  0.81  [0.70, 0.81] -0.34  -0.14  -0.16  0.77      
RESP 3.95 0.71 0.72  0.89  [0.83, 0.86] 0.49  0.31  0.44  -0.32  0.85    
SEFC 3.68 0.75 0.73  0.899  [0.83, 0.87] 0.43  0.15  0.16  -0.36  0.22  0.85 
Note: AI = Intention to adopt, PS = Perceived severity, PV = Perceived vulnerability, RC = Response costs, RESP = Response 
efficacy, SEFC = Self-efficacy. AVE denotes average variance extracted, while CR denotes composite reliability. The bold 
numbers on the diagonal are the square roots of AVEs. 
 
 
Table 3. Configurations for adoption 
 1 2 3 4 
Perceived Vulnerability ● ● ●  
Perceived Severity ● ●  ● 
Response Efficacy ● ● ● ● 
Response Costs     
Self-Efficacy  ● ● ● 
Raw coverage 0.46 0.44 0.46 0.43 
Unique coverage 0.07 0.05 0.06 0.03 
Consistency 0.90 0.91 0.92 0.91 
Solution coverage 0.60 
Solution consistency 0.87 
 
 
Table 4. Configurations for dis-adoption 
 1 2 3 4 5 6 
Perceived Vulnerability     ●  
Perceived Severity     ● ● 
Response Efficacy   ●    
Response Costs  ●  ●   
Self-Efficacy   ●   ● 
Raw coverage 0.34 0.34 0.20 0.34 0.29 0.30 
Unique coverage 0.04 0.03 0.03 0.03 0.02 0.01 
Consistency 0.91 0.90 0.79 0.86 0.79 0.79 
Solution coverage 0.62 
Solution consistency 0.75 
 
 
costs were high. It was consistent with the arguments 
about the complementary effect between response 
efficacy and response costs. Thus, the complementary 
effect hypothesis (i.e., H3) was supported. 
 
6. Discussion 
 
6.1. Theoretical implications 
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This study can contribute to protection motivation 
theory (PMT) and e-health literature in several ways. 
First, beyond the variance perspective of PMT 
(VPMT), this study proposes a configurational PMT 
(CPMT) to theorize the multiple interdependencies 
among PMT factors in a holistic view. CPMT has the 
advantages over VPMT in providing multiple solutions, 
capturing joint effects, and revealing asymmetric 
mechanisms. CPMT can better explain the inconsistent 
findings existing in prior literature by interpreting these 
findings as different solutions which can reach the 
same outcome [16]. CPMT can respond to the call for 
exploring the potential two-way, three-way, and even 
four-way interaction effects among PMT factors [26]. 
CPMT also sheds light on the different mechanisms 
driving technology adoption versus dis-adoption or 
continuance vs. discontinuance [41]. Viewing PMT 
from a configurational perspective can solve a series of 
theoretical problems which cannot be dealt with by the 
variance models. 
Second, this study figures out the decision-making 
sequence of protective behavior and interprets the 
sequential effect through the configurations. Although 
original PMT or coping theory implicitly assumes that 
threat appraisals precede coping appraisals, a lot of 
empirical studies based on PMT tend to treat threat and 
coping appraisals in parallel. To include the decision 
sequence into the theorization, this study depicts the 
decision-making process using a decision tree. 
According to this decision tree, we further identify the 
different configurations for adoption and dis-adoption 
based on the different paths of the decision tree. 
Specifically, we theorize that adoption behavior can be 
caused by the co-presence of threat and coping 
appraisals while dis-adoption behavior can be caused 
when at least one of the two types of cognitive 
appraisals is absent. This not only provides theoretical 
explanations about the sequential effect but also offers 
a new approach to capture the sequential effect. 
Third, this study points out the substitutive effect 
between perceived vulnerability and perceived severity. 
VPMT suggests to maximize the variables with 
positive effects while minimize the variables with 
negative effects. However, CPMT indicates that it is 
not so necessary to satisfy all the criteria. Fear can be 
triggered when only perceived vulnerability or 
perceived severity is high enough, so the effect of 
perceived vulnerability can be substituted by perceived 
severity, vice versa. This explains why these two threat 
appraisals are not consistently found to be significant 
across studies. 
Finally, this study reveals the complementary 
effects between response efficacy and response costs 
and between response efficacy and self-efficacy. 
VPMT suggests that users will dis-adopt a technology 
if response costs are high, while it contradicts with the 
reality that users may still adopt the technology if it is 
very effective. Given that the benefit-cost tradeoff 
rather than solely the benefits or costs matter, it is 
necessary to consider the joint effects of benefits and 
costs. Similarly, users may tend to learn to enhance 
their abilities or use the technology in an indirect way, 
so they may still adopt the technology even if self-
efficacy is low. VPMT sheds light on these 
complementary effects through the configurations of 
the factors related to coping appraisals.  
 
6.2. Practical implications 
 
CPMT can provide suggestions to practitioners too. 
First, CPMT suggests that e-health service providers 
should consider the configurations of PMT factors in a 
holistic view during the service promotion process. For 
example, they should not formulate promotion 
strategies solely through threat appeals or coping 
appeals but the coherence between these appeals. 
Second, the substitution effect between perceived 
severity and perceived vulnerability suggests that it is 
not so necessary to stress on both severity and 
vulnerability when designing threat appeals. The 
design of threat appeals should focus on one side of 
threat appeals according to consumers’ preferences to 
reduce design costs. Third, the complementary effect 
between response efficacy and response costs suggest 
that service providers do not need set low price if their 
services are good enough. The complementary effect 
between response efficacy and self-efficacy suggests 
that service providers do not need to be worried about 
the self-inefficacy of users if their services are good 
enough, because users may try to enhance their 
abilities through learning or use it indirectly. 
 
6.3. Limitations and future research 
 
This study has several limitations and the findings 
derived from this study should be used with caution. 
First, this study is conducted in the research context of 
mobile health services in China. Whether the findings 
can be generalized to other services (e.g., IS security) 
and other countries should be further examined in 
future research. Second, there are several different 
versions of PMT (e.g., four-dimension version without 
response costs and six-dimension version with rewards) 
and this study is based on the five-dimension version. 
More empirical work should be done to check the 
robustness of the conclusion. Third, PMT can be 
extended by considering other factors such as social 
influence, so it is interesting to identify the 
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configurations according to the extended PMT 
framework in future research.  
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Appendix. Measures 
 
Intention to Adopt (AI): Johnston and Warkentin [18] 
AI1. I intend to use mobile health services in the 
next 3 months. 
AI2. I predict I will use mobile health service in the 
next 3 months. 
AI3. I plan to use mobile health services in the next 
3 months. 
 
Perceived Vulnerability (PV): Johnston and Warkentin 
[18] 
PV1. I am at risk for suffering the stated problems. 
PV2. It is likely that I will suffer the stated 
problems. 
PV3. It is possible for me to suffer the stated 
problems. 
 
Perceived Severity (PS): Johnston and Warkentin [18] 
PS1. If I suffered the stated problems, it would be 
severe. 
PS2. If I suffered the stated problems, it would be 
serious. 
PS3. If I suffered the stated problems, it would be 
significant. 
 
Response Efficacy (RE): Johnston and Warkentin [18]  
RE1. Mobile health services work for solving these 
problems. 
RE2. Mobile health services are effective for 
solving these problems. 
RE3. When using mobile health services, solving 
these problems is more likely to be guaranteed. 
 
Self-Efficacy (SE): Johnston and Warkentin [18] 
SE1. It is easy for me to use mobile health services. 
SE2. I have the capability to use mobile health 
services. 
SE3. I am able to use mobile health services without 
much effort. 
 
Response Costs (RC): Lee and Larsen[33] 
RC1. Mobile health services are expensive to 
purchase. 
RC2. I have to spend effort on learning how to use 
mobile health services 
RC3. Using mobile health services will change my 
life style. 
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